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NATIONAL FOREWORD 

This Indian Standard which is identical with 150 7451:1983 'Earth-moving machinery — 
Hydraulic excavators — Hoe type buckets — Volumetric ratings' issued by the International 
Organization for Standardization ( ISO ) was adopted by the Bureau of Indian Standards on the 
recommendations of the Bulk Handling Systems and Equipment Sectional Committee and approval 
of the Heavy Mechanical Engineering Division Council. 

This standard was first published in 1987. ISO 7451 : 1983 has been adopted during this 
revision. 

The text of ISO standard has been approved for publication as Indian Standard without 
deviations. Certain terminology and conventions are however not identical to those used in 
Indian Standards. Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear, referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point ( . ) as a decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their 
place are listed below along with their degree of equivalence for the editions indicated: 

International Corresponding Indian Standard Degree of 

Standard Equivalence 

ISO 7546 IS 12206 : 1993 Earth moving machinery — Identical 

Loader and front loading excavator buckets — 
Volumetric ratings ( first revision ) 

The concerned technical committee has reviewed the provisions of ISO 7135 'Earth-moving 
machinery ^ Hydraulic excavators — Terminology' referred in this adopted standard and has 
decided that it is acceptable for use in conjunction with this standard. 

In reporting the results of a test or analysis made in accordance with this standard, if the final 
value, observed or calculated, is to be rounded off, it shall be done in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values ( revised )'. 



IS 12192 : 1993 
ISO 7451 :1983 



Indian Standard 

EARTH-MOVING MACHINERY — HYDRAULIC 

EXCAVATORS — HOE TYPE BUCKETS — 

VOLUMETRIC RATINGS 

( First Revision ) 



1 Scope and field of application 



4 Definitions and symbols 



1.1 This International Standard specifies a procedure for ap- 
proximating the volume of typical materials contained in the 
hoe type buckets of excavators as defined in ISO 7135. The 
volume ratings are based on the inside dimensions of the 
bucket and representative volumes on top of the bucket. 

1 .2 The method employs the technique of dividing the com- 
plex shape of the material in the bucket into simple geometric 
forms. 

NOTE — These volumes of different bucket configurations may be 
calculated by the use of any combination of analytical, graphical or 
measuring techniques. 

1.3 The rating method is intended to provide a consistent 
means of comparing bucket capacities. It is not intended to 
define actual cajpac\i}es that might be observed in any specific 
application. 

1.4 This International Standard applies to buckets for hoe 
type excavators and excludes buckets for cable operated ex- 
cavators. 



2 References 



4.1 bucket component : See figure 2 and ISO 7135 and 
7546. 

4.2 The X dimension in figures 3 and 4 is the dimension of 
the bucket opening between the cutting edge and the back 
sheet. The y dimension is the vertical distance between the tip 
of the cutting edge and the depth of the contour of the side 
sheet. 

4.3 strike plane : A horizontal plane across the width of the 
bucket from the cutting edge to the back sheet. (See figure 3.) 
The strike plane is used when the ratio of XIY\s 12 or greater. 

4.4 strike surface : The cylindrical contour defined by lines 
lying across upper edges of the side sheets and parallel to the 
cutting edge shown In figure 4. The strike surface Is used when 
the ratio of XfY\s less than 12. 

4.5 ^ is the average value of the Interior width and is shown 
in figures 3 and 4 at approximately 2/3 the height for a tapered 
bucket. 



4.6 struck volume, V^ : The volume which lies beneath the 
strike plane in figure 3 and the strike surface in figure 4. 



ISO 7135, Earth-moving machinery — Hydraulic excavator — 
Terminology. 

ISO 7546, Earth-moving machinery — Volumetric ratings of 
loader and front loading excavator buckets, ^ I 



3 Restrictions and limitations 

3.1 The effect on volumes of local discontinuities such as 
bucket teeth, tooth adapters, extensions of side sheets, exten- 
sions of back sheets or cutting edges, chamfers, holes or 
gussets shall be ignored. 

3.2 The bucket volume shall be positioned so that the plane 
defined by the top of the cutting edge and top of the back sheet 
is horizontal. 



4,7 top volume, Vy : The volume at a 1:1 slope which lies 
"^on top of the strike plane in figure 5 and the strike surface in 
figure 6. 

y/4.8 rated bucket volume, Kr : Rated bucket capacity. This 
capacity is calculated by adding the struck and top volumes : 



^R = 



^S+^^T 



5 Volumetric ratings of hoe type buckets 

5.1 Boundaries of struck volume, V^, when Xf Y is 12 or 
greater (see figure 3). 

5.1.1 The points of intersection of the cutting edge and the 
side sheets. 



1) At present at the stage of draft. 
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5.1.2 The points of intersection of the top edge of the side 
sheets and the interior surface of the back sheet. 



5.2.5 The strike surface is defined by lines lying across the up- 
per edges of the side sheets and parallel to cutting edge line. 



5.1.3 The interior surface {and/or projections) of the side 
sheets. 

5.1.4 The interior surface (and/or projections) of the bottom 
and back sheets that follow the contour of the bottom edges of 
the side sheets. 

5.1.5 The strike plane passes through a line at the top of the 
cutting edge in the front and a parallel line formed by the top of 
the back sheet at the rear. 



5.2 Boundaries of the struck volume, V^, when X/Y\s 
less than 12 (see figure 4). 

5.2.1 The points of intersection of the cutting edge and the 
side sheets. 



5.2.2 The points of intersection of the top edges of the side 
sheets and the interior surface of the back sheet. 



5.2.3 The interior surface (and/or projection) of the side 
sheets. 

5.2.4 The interior surface (and/or projections) of the bottom 
and back sheets that follow the contour of the bottom edges of 
the side sheets. 



5.3 Boundaries of the top (heaped) volume, Vj 

5.3.1 The volume of 1:1 slope of material that can be held on 
the strike plane of the struck volume in figure 3 is shown in 
figure 5. 

5.3.2 The volume of 1:1 slope of material that can be held on 
the strike surface of the struck volume in figure 4 is shown in 
figure 6. 

6 Expression of volumetric ratings 

6.1 The volumetric rating of a bucket, is the summation of 
the struck volume plus the top volume ( Kr = Ks + Vj). It shall 
be expressed in cubic metres and published as the rated ISO 
capacity as shown in the table. 

6.2 If the determined capacities as shown in Table fall below 
a given rating interval by more than 2 %, the next lower interval 
shall be the rating. 

Table — Rated ISO capacity 

Values in cubic metres 



Range of rated capacity 


Increments 


Up to and including 0,2 
Over 0,2 up to 0,5 
Over 0,5 up to 3,0 
Over 3,0 up to 5,0 


0,01 
0,02 
0,1 
0,2 
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Bucket 



Figure 1 - Hoe type excavator 
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Side sheet 



Bottom sheet 



Tooth 



Cutting edge 




Figure 2 - Bucket - Hoe type 
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5.1.2 




Rgure 3 — Boundaries of struck volume ( — equal to or greater than 12 




5.2.2 




Figure 4 — Boundaries of struck volume[ — less than 12 
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5.1.1 




5.1.2 



Rgure 5 - Boundaries of the top (heaped) volume (— equal to or greater than 12 



S.l.i- 




5.1.2 



5.1.2 



Figure 6 - Boundaries of the top (heaped) volume ( — less than 12 
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Studard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Acty 1986 and the Rules and Regulations made thereunder* The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further sateguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards, 



Bureau of Indian Standards 

BIS IS a statutory institution established under the Bureau of Indian StanOards Aci^ 1986 to 

promote harmonious development of tbe activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced 
in any form without the prior permission in writing of BIS. This does not preclude the free use, 
in the course of implementing tbe standard, of necessary details, such as symbols and sizes, type 
or grade designations. Enquiries relating to copyright be addressed to the Director 
( Publications ), BIS. 

ReTision of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards 
are also reviewed periodically; a standard along with amendments is reaflBrmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision. Users of Indian Standards should ascertain that they are in possession of the 
latest amendments or edition by referring to the latest issue of 'BIS Handbook and 'Standards 
Monthly Additions'. Comments on this Indian Standard may be sent to BIS giving the following 
reference: 

Doc: Mo. HMD 07 (0215 ) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 
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